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(57) Abstract: Devices (13.1, 31.1) commumcate with each other on a wavelength channel using wavelength specific signals on a 
working WDM fiber (2 1) having a parallel protection WDM fiber (23). An SDH system (13.S. 31 .S) uses one channel of the WDM 
system of me fibers as one of the fite-es of the working pair of the SDH system and has a separate fibre (37) constituting that fibre of 
the protecting fibre pair for the SDH-system. To provide an unambiguous or predictable protection behaviour for the SDH system 
for the case of die working WDM fibre being cut die RETs (29. 1 . 29.S) have two modes. In die first mode a RET will be on and 
always cany traffic when die input power is high enough. In die second mode a RET diey will not automatically tum on again after 
it has first lost die input signal and diereupon die input signal has returned. The RET can dien be mamiaUy restarted or restarted 
after some suitable delay. Then die sequence of events will always be unambiguously defined. For a break of die woridng WDM 
fibre, die RET will loose its input signal, turn off, and will not immediately tum on again. Thereby diere will always be enough time 
for die protection scheme of Ihe SDH-system to be carried out. The SDH-system will dius automatically have a working protection 
padi, i.e.. die now working, former WDM protection fibre. 
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PROTECTION IN MIXED OPTICAL WDM SYSTEMS 
TECHNICAL FIELD 

The present invention relates to protection in mixed optical WDM-systems. 
BACKGROUND 

5 In optical transmission systems different kind of protection functions are 
implemented in order to ensure a minimum of traffic loss. The important parts which are 
to be protected include for instance the optical transmission fibres. 

One type of optically protected transmission system is the 1 + 1 MSP (Multiplex 
Section Protected) SDH (or SONET) point-to-point system. Such a protected SDH system 

10 comprises two pairs of optical fibres connecting two nodes 1 , see Fig. 1 . A first pair 3 is 
the working pair, one fibre of the pair normally carrying light signals in one direction 
and the other fibre of the pair carrying light signals propagating in the opposite direction. 
The second pair 5 is the protecting pair, the fibres of this pair normally carrying light 
signals which are not useful or at least are not used. In a protected SDH terminal 

15 multiplexer or node 1 two sets of optical receivers and transmitters are provided, one set 
7 for the normally working fibre pair 3 and another set 9 for the protecting fibre pair 5. 
The transmitter in each set can always be active. The receiver of the set provided for the 
protecting pair is normally not active. In the case of a break of the fibres in the working 
pair an electric selector, not shown, decides to activate the receiver of the set for the 

20 protecting fibre pair and to deactivate the receiver of the set for the working pair. Thus 
the traffic is now communicated via the protecting fibre pair and the traffic is restored. 

For wavelength division multiplexed (WDM) systems, one implementation of fibre 
protection is illustrated in the diagram Fig. 2. The system shown is an optical WDM 
point-to-point system having 1 + 1 optical multiplex section protection (1-hl OMSP). 

26 Only the optical fibres for carrying light signals in one direction between the nodes 11 
are shown in Fig. 2, an identical system being used for traffic in the opposite direction. 

From each client equipment 13 an optical signal goes to a transmit end transponder 
(TET) 15. The wavelengtii specific signal output from the TET 15 then goes to a 
muhiplexer (MUX) 17 in which it is combined with the wavelength specific signals 

30 output from other transponders which receive input optical signals fi-om the otiier client 
equipments. The signal ou^ut from tiie MUX 17 is flie combmed multichannel signal and 
it is split into two paths via a 1x2 fibre coupler 19, each split portion of tiie signal being 
transmitted on an own optical fibre of two optical fibres used in flie considered direction 
between the nodes. The first optical fibre 21 is called tiie working optical fibre and 

35 carries the light signal which is normally used. The second optical fibre 23 is called die 
protecting optical fibre and normally the information possibly carried thereon is not used. 
The light signals carried by tiie two parallel optical fibres 21, 23 are combined into one 
light signal by a 2x1 fibre coupler 25 which thus has its two inputs connected to tiie 
fibres 21, 23. The combined signal output from die coupler 25 is provided to a WDM 
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demultiplexer (DEMUX) 27 which splits the combined signal into the different 
wavelength channels corresponding the wavelength specific input signals to provide a 
different single channel on each of the outputs of the demultiplexer. Each output of the 
demultiplexer 27 is connected to an individual receive end transponder (RET) 29, which 



Normally the optical signals arrive to the RETs 29 via an active optical pre- 
amplifier 33 connected to the output end of the working fibre 21 and to an input of the 
combining coupler 25. The signals are also propagating in the protection path all the way 
to a preamplifier 35 connected to the output end of the protecting fibre 23 and to the 

10 other input of the combining coupler 25. This preamplifier 35 is normally turned off, 
thus blocking the signals on the protecting fibre 23 which thus do not reach the 
combining coupler 25 and the demultiplexer 27. This is necessary since otherwise a 
receiver 31 would have the same signals coming through both the working and protecting 
fibre paths 21, 23 with different delays, which would cause interference cross talk and 

IS bit-errors. 

In die case of the working fibre 21 being broken, the light power input to the 
working preamplifier 33 connected to this fibre will be lost. This causes, by suitable 
control lines, not shown, the working preamplifier 33 to be turned off and the pre- 
amplifier 35 connected to the protecting fibre 23 to be turned on in order to restore the 

20 traffic which will then be transmitted on the protecting fibre 23. 

The client systems 13, 31 connected via a WDM system are often different types. 
Also the quality of services required from these client systems might vary. One example 
of a little more complicated system is illustrated by the diagram of Fig. 3. hi Fig. 3 is 
shown some kind of IP equipments 13.1, 31.1 which are connected as the client 

25 equipments 13, 31 in Fig. 2 and which communicate with each other on a wavelength 
channel using wavelength specific signals. A 1 + 1 MSP SDH system 13.S, 31. S uses one 
channel of the WDM system as one of the fibres of the working pair of die SDH system 
and has a separate fibre 37 constituting that fibre of the protecting fibre pair for the SDH- 
system which carries light signals in the same direction. Other client systems, not shown, 

30 can communicate on the remaining wavelength channels. In this example the IP system 
comprising the IP-equipments 13.1, 31.1 has no protection except for that provided by 
the 1 + 1 OMSP in the WDM system. The SDH system 13.S, 31.S has duplicated client 
transmitters and receivers connected by an extra fibre 37 outside the WDM fibres, 

A problem associated with the SDH system in this configuration in the case of the 

35 working WDM fibre 21 being cut is that the behaviour of the SDH system then is 
unpredictable. When the working preamplifier 33 in the WDM system looses its input 
power due to the fibre cut it is turned off. The traffic into the SDH equipment at the 
receiver end is consequentiy lost and a switch over to the special SDH protection fibre 37 
is triggered, provided that the detection is fast enough, but is not immediately carried 



5 receives the wavelength specific signal and forwards it to a client receiver 31. 
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out. In parallel, the OMSP on the WDM system is carried out and the protection pre- 
amplifier 35 is turned on. When the WDM signal comes back the RETs 29 restarts and 
the signal into the client systems 31.1 (31.2 ... 31.S) is restored. For the IP equipment 
13.1, 31.1 this is the desired behaviour, but the SDH system 13S, 31. S typically has a 
5 relatively slow protection procedure and has probably not switched over to the SDH 
protection fibre 37 yet. The traffic will then come back for a moment and then the switch 
over to the SDH protection fibre 37 might or might not take place. 

Differently termed, if the trigger for the SDH protection is faster than the WDM 
restoration, then the SDH system will switch over to the standby transmitters and 
10 receivers on the SDH protection fibre 37, and if the WDM restoration is faster than the 
trigger for the SDH protection then the SDH traffic will remain on the WDM system, 
now on the WDM protection fibre 23. 

From an operator's planning point of view this unknown outcome of a protection 
event is highly undesirable. 
15 SUMMARY OF THE INVENTION 

It is an object of the invention to provide a method for achieving that protection 
events in a mixed communication system having at least two kinds of protection result in 
predictable states. 

The problem solved by the invention is how a predetermined sequence of states can 

20 be obtained in a communication system having at least two different kinds of protection, 
in panicular a system comprising two different types of networks, each having 
protection, one network using a communication link of the other network as a regular 
link, this link having protection in each of the networks. 

Thus, the receive end transponders of Fig. 3 have two general states or modes. In 

25 the first general state a RET will always be on and carry traffic when the power input to 
the RET is high enough. For an interrupt in the WDM working fibre such as a fibre 
being cut the preamplifier connected to this fibre will turn off and consequently all the 
RETs will turn off. When the signals come back via the preamplifier on the protection 
side the RETs will immediately turn on again and the traffic is restored. 

30 In the second general state of a receive end transponder it will not automatically or 
immediately turn on again after first the input signal of the RET has disappeared and 
thereupon the input signal has returned. 

If a 1 + 1 MSP SDH (or SONET) system as illustrated in Fig. 3 is connected via an 
RET being in the general second state, there will always be a predetermined course of 

35 events for a fibre break on the working WDM fibre. The RET will loose its input signal, 
turn off, and will not turn on again, unless e.g. manually restarted. In this way there will 
always be sufficient time for the SDH protection scheme to be carried out. As an 
alternative to a manual restart the RET can have a delayed automatic restan so that it 
restarts after a predetermined delay period having a length selected so that after the delay 
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it is quite certain that the SDH equipment have completed its SDH protection scheme. In 
this way the SDH-system will automatically have a working protection path, i.e. the now 
working, former WDM protection fibre. 

In summary, only client systems having some type of fibre or equipment protection 
5 mechanism, not necessarily SDH/SONET 1 + 1 MSP. in addition to the one provided by 
the optical WDM fibre protection which is not necessarily 1 + 1 OMSP, shall have their 
RETs in this second "forced turn off" mode or "forced delayed turn on" mode. All other 
client equipment types shall use RETs in the first mode in which the RETs will always 
turn on immediately after an appropriate input signal is received. 
10 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described by way of a non limiting embodiment with 
reference to the accompanying drawings, in which: 

Fig. 1 is a schematic of an optically protected pomt-to-point SDH system. 

Fig. 2 is a schematic, for one transmission direction, of an optical wavelength 
IS division multiplexed point-to-point system having 1 + 1 optical multiplex section 
protection, 

Fig. 3 is a schematic, for one transmission direction, of a protected optical 
wavelength division multiplexed point-to-point system in which one channel is used as the 
regular link of an optical point-to-point SDH system, the protection link being separate 
20 from wavelength division multiplex system, and 

Fig. 4 is a block diagram of a modified transponder used in the system of Fig. 3. 
DESCRIPTION OF A PREFERRED EMBODIMENT 

In the system illustrated in Fig, 3 two nodes 11 are connected m a WDM system, 
only the optical fibres and other components for carrying light signals in one direction 

25 being shown. An identical system should be used for traffic in the opposite direction. 
From each client system or equipment 13.1, ... an optical signal is issued to a respective 
transmit end transponder (TET) 15.1, ... to produce an optical signal having a 
wavelength within a wavelength band specific to the channel selected for the client system 
13.1, ... The light signals produced by the TETs are received by a multiplexer (MUX) 

30 17 in which they are combined to one light signal. The combined signal ou^ut from the 
MUX 17 is split into two light signals having substantially the same power by a coupler 
19, each split light signal being transmitted on an own optical fibre. A first optical fibre 
21 is called the working optical fibre and carries the light signal which is normally used. 
A second optical fibre 23 parallel to the first optical fibre is called the protecting optical 

35 fibre and the information normally carried thereon is not used. The two parallel optical 
fibres 21, 23 connect the two nodes 11, the nodes generally being located at some 
distance of each other. After propagating through the length of fibres 21, 23 the light 
signals arriving to the output end are combined into one light signal by a coupler 25 
having its two inputs connected to the fibres 21, 23. The combined signal output from the 
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coupler 25 is provided to a WDM demultiplexer (DEMUX) 27 in which the different 
wavelength channels corresponding the wavelength specific signals from the TETs 15.1. 
... are filtered out to provide a different single channel on each of the outputs of the 
demultiplexer. Each ouQ)ut of the demultiplexer 27 is connected to an individual receive 
6 end transponder (RET) 29.1, which receives the wavelength specific signal and 
forwards it to a client system or equipment 31.1, 

Optical preamplifiers 33, 35 are connected to the output end of the working and 
protecting fibres 21, 23 and to respective inputs of the combining coupler 25. The light 
signals carrying information all the time propagate along the two fibres and reach at least 
10 the preamplifiers. The working preamplifier 33 is normally turned on and the protecting 
preamplifier 35 is normally turned off, thus blocking the signals on the protecting fibre 
from reaching the combining coupler 25. This is necessary since otherwise a receiving 
client system 31.1, ... would have the same signals coming through both the working and 
protecting paths with different delays, which would cause interference cross talk and bit- 
is errors. 

In the case of the working fibre 21 being broken, the light power mput to the 
working preamplifier 33 connected to this fibre will be lost. This causes, by a suitable 
control such as a control unit 36 connected to the preamplifiers 33, 35, the working pre- 
amplifier 33 to be turned off and the preamplifier 35 connected to the protecting fibre 23 

20 to be turned on in order to restore the traffic. The information reaching the client systems 
31.1, ... will then be carried by the light propagating along the protecting fibre 23. 

One 13.S, 31.S of the client systems 13.1 31.1, ... at each node 11 is pan of a 

1 + 1 MSP SDH system and this system uses one channel of the WDM system as the 
working fibre included m the pair of fibres of the SDH system for transmission in one 

25 direction. These client systems 13. S, 31.S are also connected by a protecting fibre 37 
separate from the WDM-network. 

In the SDH system the behaviour is unpredictable in the case of the working WDM 
fibre 21 being broken. Thus, when the working preamplifier 33 in the WDM system 
looses its input power because no light can be transmitted to the far end of the fiber this 

30 preamplifier is turned off. The traffic received by the SDH equipment 31. S at the 
receiver end is consequently lost and the SDH system can trigger a switch over to the 
special SDH protection fibre 37, provided that the detection of lost traffic at the receiver 
end is fast enough. However, the switch over is not immediately made. In parallel to the 
detection of lost traffic by the SDH system, the switch of traffic to the protecting fibre 23 

35 in the WDM system is carried out and the protection preamplifier 35 is turned on. When 
the WDM signal comes back the RETs 29.1, ... restan and the signals to the client 
systems 31.1, ... 3LS are restored. For the IP equipment 13.1. ... this is the desired 
behaviour, but the SDH system 13. S, 31.S generally has a relatively slow protection 
scheme and has then probably not switched over to the SDH protection fibre 37 yet. The 
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traffic will then cx>me back for a moment and then the switch over to the SDH protection 
fibre 37 will probably be made. 

Hence, if the detection of lost traffic and switching over in the SDH system is faster 
than the switching over to the protecting fibre 23 in the WDM system, the SDH system 
5 will switch over to standby transmitters and standby receivers connected to the SDH 
protection fibre 37. However, if the WDM restoration is faster than the detection and 
switching over in the SDH protection, the SDH traffic will at least for some short time 
period remain in the WDM system, now on the WDM protection fibre. Possibly the 
traffic will then be switched to the SDH protection fibre 37. Thus, the sequence of events 
10 for a protection condition is not predetermined which causes problems for e.g. system 
managers. 

At least the RET 29.S has a modified construction, see the diagram of Fig. 4, 
comprising two general states or modes, a first general state and a second general state. 
In the general first state the RET 29.S is turned on and always carries traffic when it 

15 receives input light having a power higher than some threshold value. This is the normal 
state, corresponding to the behaviour of prior art RETs. In the case of a break of the 
WDM working fibre the working preamplifier 33 will be turned off and consequently all 
the RETs 29.1 ... 29. S will be turned off due to loss of power. When the signals come 
back via the protecting preamplifier 35 the RETs 29.1 ... 29.S will immediately be 

20 turned on again and the traffic is restored. In the second general state a RET such as 
29.S will not automatically turn on again once it has lost its input signal but will remain 
in the tumed-off state until some control signal is received or as will be described 
hereinafter, until some predetermined time period has elapsed after the input signals of 
the RET have returned. 

25 In the modified RET according to Fig. 4, an input command signal n is provided to 
a control block 41. The command signal can have integer values n = 0, 1, 2, ... 
provided e.g. from some administrative system or by a proper setting of jumpers, not 
shown. The value 0 signifies that the RET should operate in tiie conventional way, 
having no internal delay for restarting the transponder, and the values 1, 2, ... signify 

30 that a delay of 1 predetermined time period, 2 predetermined time periods, ... is 
introduced before switching on the transponder after detecting loss of power on the input 
of the transponder. 

The transponder comprises in the conventional way an optoelectric converter 43, 
such as a PIN-diode, receiving the light input to the transponder and providing an electric 
35 output signal representing the power of the light arriving to the optoelectric converter. 
The electric output signal is fed to an electrooptic converter 45, such as laser having 
modulating facilities, providing on its output tiie output light signal of the transponder, 
the output hght having wavelengths within a well-defmed wavelength band. 

The input converter 43 also provides an signal output to the control block 41, this 
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signal indicating in some way the level of the power received by the input convener, e.g. 
as some average taken over some small time period, the time period being long enough to 
ensure that a not too small number of information bits should have been received when 
determining the average. The power level signal is provided to a wait block 51 m the 
5 control block 41, the wait block only responding when a loss of mput power is detected. 
When such a loss is detected, a block 53 is executed in which a signal is sent to the 
ou^ut converter 45 to switch it off. The power level signal provided to the control block 
is also received by another wait block 55 in which the input power is also sensed. When 
this block detects that there is a sufficient power input to the transponder, i.e. the 

10 optoelectric converter 43. the procedure proceeds to a block 57 in which a variable or 
counter x is set equal to 0. Then it is tested in a block 59 whether the variable x is equal 
to the command signal n. If the test is positive, i.e. if x is equal to n, a block 61 is 
executed in which the output converter 45 is restarted. Thus, if n = 0, the output 
converter will be immediately restarted. If the test in block 59 is negative, i.e. if x is 

15 found not to be equal to n, a block 63 is executed in which the variable x is incremented 
by 1. Then the procedure waits in a block 65 for a predetermined time period t after 
which the test block 59 is again executed. 
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CLAIMS 

1. A system for communicating information from a first node to a second node on a 
transmission link between the nodes, the link comprising a first ordinary transmitting 
medium and a second protecting transmitting medium, the information being transmitted 

s using the first medium, and further comprising means for switching, in the case of a 
failure of the first medium, to start to transmit the information using the second medium, 
die means for switching being arranged to have a first time period elapsing from 
detection of a failure of the first medium until a switch-over to transmit the information 
using the second medium, a user network being connected to the nodes and using the 

10 transmission link as an ordinary user link between two stations of the user network, the 
user network having a separate protecting user link and switching, when no information 
is received from the ordinary user link, to start to transmit information instead on the 
protecting user link, a second time period elapsing from detection that no infonnation is 
received until starting to transmit the information using the protecting user link, charac- 

IS terized in that the means for switching are arranged so that the first time period is larger 
than the second period. 

2. A system according to claim 1, characterized in that the first transmitting 
medium comprises an optical fiber carrying information in wavelength division 
multiplexed channels. 

20 3. A system according to claim 2, characterized in that the second transmitting 

medium comprises an optical fiber carrying information in wavelength division 

multiplexed chaimels. 

4. A system according to claim 1, characterized in that the user network comprises 

an SDH- or SONET-network. 
2s 5. A system according to any of claims 2-3, characterized in that the user 

network comprises an SDH- or SONET-network using one of the wavelength division 

multiplexed channels as the ordinary user link. 



wo 01/48938 




— H to 

cj in 



SUBSTITUTE SHEET (RULE 25) 



wo 01/48938 



PCT/SEOQ/02690 




SUBSTITUTE SHEET (RULE 25) 



wo 01/48938 



PCT/SEOO/02690 



3/3 




SUBSTITUTE SHEET (RULE 2B) 

I 



1 




IN TERNA 1 KWAI. SKARCII RICl'OR I' 


Iiilcriiatiunal appliL-aliuii Nu. 




PCT/SE 00/02690 


A. (:i.ASSn'Kj\l l()N OI- SUBJIiCI- MA ITI-R 



IPC7: H04B 1/74, H04L 1/22, H04B 10/20, H04J 14/02 

Accurding U> InitTnalitinal l*alcnl crlassification (ITC) »r t» hnlh nalional cliwsificalion anJ IPC 

B. MHLDS j>i:ARCni:i) 

Minimum dcjcumenUU«in searched (cteifigalion syslcni rulltuved by claKKiricallun symbols) 

IPC7: H04B, H04J, H04L 

nocumcnUliun searched oUier than rnlninium document aliim lo Iht: extent that such documents are included in the fields searched 

SE,OK,FI,NO classes as above 

PJccironic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMHNI'S CONSinHRIiinO BH Rltl J-VANI 



Cilcgory* 



Olatioii of document, willi inUicniioii, where n]>]iro]>ri.ite, of the relevant passugcs 



Rclcvniit to clniiii No. 



ANDREA GARAVAGLIA ET AL."A new protocol for 
SDH-over-WDM failure propagation" 
Core Networks and Network Management, Amsterdam: 
Press, NL. 1999, see the whole document. 



1-5 



IDS 



US 5982517 A (I.FISHMAN), 9 November 1999 

(09.11.99), column 3, line 46 - column 5, line 3, 
figures 2,3 



US 6122082 A (I.FISHMAN), 19 Sept 2000 (19.09.00), 
column 3, line 41 - line 56; column 5, 
line 8 - line 29 



1-5 



1-5 



){| I'urllicr Jociiiiicnls arc listed in the coiiliimattoii of Box C. See patent family niiiieA. 



♦ Special calcgijrics cH cilcd documents: 

"A" ddcumcnl defining the general slate dI the art which is mrt. ctmsidcred 
Id he of particular relevance 

"F/ earlier applicati<»n ar patent hut puhlishcd cin <ir alter the international 
filing dale 

'1/ doCTimcnt which may tlirow diwhts on pritirily daim(s) »r which is 
died ti» cslahlish the puhlicalirm date of an<ilhcr dtaUnn <r <ilhcr 
special reason (as specified) 

'O' document rclcrring Ui an «>ral disclosure, use, exhiWli«in or other 
means 

'P* document puhlishcd prior Ui the inlematinnal filing dale hul later than 
the priorily dale claimed 



later dtKTumcnl puhlishcd aller the international filing dale or priorily 
dale and n<it in conflict Mlh the application hut tiled to undcrsUnd 
the principle tw theory underlying the invcnlion 

document t»f parUcular relevance: Ihe claimed invention cannot he 
considered mivcl or cannot he considered In invulvc an inventive 
step w^cn the dcKrumcnt is taken alone 

document <»f particular relevance: Ihc claimed invcnlion cannot he 
ciffvsdcred tf» involve an inventive step when the dtuniment is 
ctvnhincd uilh ftnc or mtn-c olha such documents, such comhination 
heing oh\ious to a person skilled in the art 

document member of ihe same patent family 



Date of Ihe actual eoiiiplcltoii of ihc inlcrnational .search 
8 Mav 2001 


Dale of mailing ||Q^**JU|j'|'"^' search rqiort 


Name and riiailing address of Ihe ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
Facsimile Nu. + 46 8 666 1)2 X6 


/\uthori/.cd oHicer 

Erik Westin /itw 

rclcphoiic No. + 46 K 7K2 25 (H) 



IN I KKNA'MONAL SKAKCII RI JMMM 



hitci'iiaiionat applicaiion Ni>. 

PCT/SE 00/02690 



C (ContmuaUuii). OOCUMIiN I S CONSIDIiKI'l) TO \Mi RI-I.I'VANT 



C^atcgury 



Citalitiii ofiiDLiiniciil. willi iiiilicaiioii, wlicrc appropriaic, of'tlic rdcvaiii passages 



Relevant tu elaiin No. 



P.A 



US 6046832 A (I.FISHMAN), 4 April 2000 (04.04.00), 
abstract 



1-5 



I'orm l'd7ISA/2IO (ciiniiniuilion of scamd sheei) (July 



IN IKRNAI lONAI. Si'^AKCIi KKI'OK 1 

liiruriiiatUiii (III pntciit raitiily luciiibcrs 

02/04/01 


InUTiialioiial applicntioii No. 

PCT/SE 00/02690 


I'atenl d(»cument 
died in Rcarch rcpurl 


]'ub])cali()n 
dale 


Palvnl Tntntly 
incnihi:i(s') 


PublicaUtin 
dale 



us 



5982517 A 09/11/99 



NONE 



US 


6122082 


A 


19/09/00 


NONE 


us 


6046832 


A 


04/04/00 


NONE 



I-iirm PCI7ISA/2UI (palcnl family annex) (July JV^H) 



